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Overview	  of	  Research	  Project	  
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Project	  Team	  OrganizaConal	  Chart	  

Caughron	  &	  Sogin	  
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Project Description: 
•  New high speed rail (HSR) developments  
   in the U.S. need to address technical      
   challenges of shared rail corridors in the   
   North America rail environment 
•  This project will develop a technology  
   development plan (TDP)  to identify shared     
   rail corridor technical challenges,  
   knowledge gaps, existing and on-going  
   research activities and research needs 

INVESTIGATING TECHNICAL CHALLENGES AND RESEARCH 
NEEDS RELATED TO SHARED CORRIDORS FOR HIGH-SPEED 
PASSENGER AND RAILROAD FREIGHT OPERATIONS 

 
 
 
Project Partners: None 
 

Cost & Schedule: 
•  FRA Funds Requested: $201,012   
•  Total Cost Share: $41,783 (17%) 
•  Total Project Cost: $242,795 
•  Schedule: 1 year with interim deliverables 
•  Final deliverable – a HSR TDP to     
   understand the current state of the  
   technology and the direction and  
   knowledge required for the future  

 
 
FRA Task Monitor: TBD 
 

Impact on the Railroad Industry: 
•  Reducing the operational and program  
   deployment risks associated with shared  
   rail corridors 
•  Identification of critical areas to address in  
   planning new HSR systems 
•  Expediting the process of developing  
   efficient and safe HSR shared corridors  
   with better prioritization in planning 

Rail  Transportation  and  Engineering  Center  
  RAILTEC	





Shared	  Corridor	  IntroducCon	  



Mixed-‐Use	  Corridors	  

§  Shared	  track:	  tracks	  shared	  
between	  passenger	  and	  freight	  
or	  other	  service	  

§  Shared	  right-‐of-‐way	  (ROW):	  
dedicated	  high-‐speed	  
passenger	  tracks	  separated	  
from	  freight	  or	  other	  service	  
tracks	  up	  to	  25’	  

§  Shared	  corridor:	  dedicated	  
high-‐speed	  passenger	  tracks	  
separated	  from	  freight	  or	  other	  
service	  tracks	  by	  25-‐200’	  

High-speed rail!
service!

Freight or conventional 
passenger rail service!

Adjacent track "
centers >25’ ≤ 200’!

Adjacent track "
centers ≤ 25’!

Shared track & shared ROW!

Shared corridor!
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Heavy	  Axle	  Loads	  (HAL)	  &	  High-‐Speed	  Rail	  (HSR)	  

§  Can	  US	  combine	  heavy	  axle-‐load	  freight	  with	  high-‐speed	  rail?	  
§  Certainly	  not	  above	  125	  mph,	  but	  what	  about	  lower	  speeds?	  
§  How	  can	  we	  safely	  and	  effec5vely	  accommodate	  new	  passenger	  rail	  service	  while	  

sustaining	  ongoing	  rail	  freight	  transporta5on	  efficiency	  and	  growth?	  
§  US	  freight	  axle	  loads	  range	  from	  33	  to	  39	  tons	  
§  Other	  infrastructure	  and	  opera5onal	  differences	  
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Maximum	  speed	  vs.	  maximum	  staCc	  axle	  load	  on	  shared	  trackage	  	  
•  Japanese	  N700	  axle	  load	  is	  

nearly	  4	  #mes	  less	  than	  the	  
heaviest	  US	  freight	  car	  axle	  
loads	  
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Japanese N700!
French TGV-POS!

US Metroliner 1968!

US Heavyweight Passenger Car (6 axle)!
US Lightweight Coach (4 axle)!

US Acela 2000!Swedish X2000!

125 ton!110 ton!100 ton!
50 ton!

70 ton!

*Freight cars shown reflect AAR “nominal” capacity ! 10!



Shared	  Corridor	  Research	  	  
Needs	  Survey	  



Survey	  Categories	  
Safety	  	  
•  Risk	  mi5ga5on	  
•  Safety	  opera5ng	  prac5ces	  
•  Safety	  technology	  
•  Highway	  grade	  crossings	  

Infrastructure	  and	  Rolling	  Stock	  
•  Wheel	  load	  characteris5cs	  
•  Track	  structure	  and	  components	  
•  Special	  trackwork	  
•  Vehicle	  track	  interac5on	  
•  Sta5ons	  
•  Signaling	  systems	  
	  
	  
	  
	  
	  

Planning	  and	  opera#ons	  	  
•  Planning	  process	  
•  Host	  railroad	  nego5a5on	  
•  Train	  scheduling	  	  
•  Capacity	  planning	  
•  Train	  control	  and	  opera5ons	  
	  
Economic	  challenges	  
•  Capital	  cost	  sharing	  
•  Passenger	  opera5on	  sustainability	  
•  Freight	  level-‐of-‐service	  preserva5on	  

Ins#tu#onal	  challenges	  
•  Regulatory	  compliance	  
•  Performance	  incen5ves/penal5es	  
•  Grant	  agreement	  structure	  
•  Liability	  

12!



Website	  and	  Survey	  Interface	  
§  Project	  website	  developed	  

to	  post	  informa5on	  and	  
conduct	  industry	  survey	  

§  Invita5ons	  to	  par5cipate	  
were	  solicited	  by	  flyer	  at	  
AREMA	  Interchange	  2011	  
and	  through	  RailTEC	  industry	  	  
contact	  lists	  

§  Survey	  open	  from	  9/21/2011	  
to	  1/31/2012	  	  
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RaCng	  Criteria	  
§  Criteria	  assessed	  on	  a	  scale	  from	  	  	  	  

1	  (high)	  to	  5	  (low)	  	  	  	  

§  Poten5al	  to	  increase	  safety	  -‐	  
incident	  severity,	  frequency	  	  

§  Poten5al	  to	  increase	  corridor	  
effec5veness	  -‐	  tonnage,	  speed,	  
ridership,	  reliability	  

§  Poten5al	  to	  reduce	  costs	  -‐	  ini5al	  
costs,	  maintenance	  and	  opera5ng	  
costs,	  lifecycle	  costs	  

§  Research	  priority	  	  

§  Overall	  importance	  (2x)	  

Survey*	  	  ParCcipaCon	  
§  24	  total	  par5cipants	  

17%	  

42%	  
17%	  

21%	  

4%	   Design	  contractor	  

Supplier/other	  
contractor	  

Passenger	  

Freight	  

Academia	  

*The	  online	  survey	  complement	  	  
in-‐person	  interviews	  with	  industry	  experts	  
and	  a	  shared	  corridor	  research	  symposium	  
at	  the	  University	  of	  Illinois	  	  
in	  November	  2011	  	  
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Top	  Challenges	  (1	  of	  3)	  
Safety	  
§  Adjacent	  track	  derailment	  risk	  
§  Highway	  grade	  crossing	  risk	  
§  MOW/TYE	  employee	  risk	  

Infrastructure	  and	  Equipment	  
§  Special	  track	  work	  op5miza5on	  for	  mixed	  traffic	  
§  Ballasted	  track	  op5miza5on	  for	  mixed	  traffic,	  taking	  into	  

account	  geometry	  degrada5on	  and	  maintenance	  costs	  
§  S5ffness	  transi5on	  zone	  design	  and	  effects	  on	  geometry	  

degrada5on	  and	  Vehicle	  Track	  Interac5on	  (VTI)	  
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Top	  Challenges	  (2	  of	  3)	  
Planning	  and	  OperaCons	  
§  Train	  scheduling	  paherns	  and	  effects	  on	  delay	  for	  mixed	  	  

traffic	  environments	  
§  Maintenance	  of	  way	  scheduling	  paherns	  and	  effects	  on	  delay	  in	  

mixed	  traffic	  environments	  
§  Capacity	  planning	  methodologies	  that	  factor	  in	  present	  and	  future	  

level	  of	  service	  as	  well	  as	  cost	  of	  improvements	  

Economic	  Challenges	  
§  Capacity	  cost	  alloca5on	  for	  line	  upgrades	  
§  New	  shared	  track	  line	  feasibility	  with	  temporally	  separated	  traffic	  

types	  (ex.	  Hanover–Würzburg)	  
§  Economic	  impact	  of	  imposed	  temporal	  separa5on	  and	  reduced	  

industry	  access	  on	  exis5ng	  lines	  
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Top	  Challenges	  (3	  of	  3)	  

InsCtuConal	  Challenges	  
§  Liability	  and	  indemnifica5on	  challenges	  with	  	  
third	  party	  operators	  

§  Poten5al	  5er	  III	  rolling	  stock	  standards	  	  
§  Developing	  a	  standardized	  incremental	  track	  
cost	  structure	  that	  takes	  into	  account	  
infrastructure	  damage	  and	  consumed	  capacity	  
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Path	  Forward	  
§  Conduct	  a	  comprehensive	  literature	  review	  to	  iden5fy	  current	  and	  past	  research	  in	  

each	  area,	  knowledge	  gaps	  and	  future	  research	  needs	  
§  Verify/discuss	  the	  preliminary,	  priori5zed	  list	  of	  research	  needs	  with	  industry	  

experts	  	  
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